A study was conducted to determine the productive and reproductive performance of dairy cattle reared in major milk production area of Chitwan and Nawalparasi districts of Nepal, as well as determining the existing breeding scenario of cattle farming followed by the farmers. Five years (2008)(2009)(2010)(2011)(2012) of data of 728 animals send to data management section of Animal Breeding Division under Dairy Cattle Improvement Program (DCIP) were reviewed and analyzed. Similarly, monthly data recording of 380 animals taken from May 2012 to April 2013 were used to find out information on reproductive performance. Average milk yield, fat percentage and protein percentage of cattle were observed 2,841 ± 84.9 kg, 4.43% ± 0.66% and 3.33% ± 0.17%, respectively, and the effect of genotype on these traits were found significant (P < 0.001, P < 0.001 and P < 0.01, respectively). Similarly, calving interval, post-partum estrus, post-partum conception, age at maturity and age at first calving were observed 422.8 ± 7.71, 108.9 ± 6.13, 149.93 ± 27.04, 498.5 ± 16.32 and 816.0 ± 17.41 d, respectively. Age at maturity and age at first calving was significantly affected by genotype (P < 0.01 and P < 0.05, respectively). In addition, average number of insemination per conception was observed 1.38 in survey household. Breeding system of cattle followed by the farmers were found satisfactory in the survey household, but needs gradual improvement. It was observed that offspring of cross between Jersey and Holstein performed better in terms of productive and reproductive performance in farmer managed condition of Nepal. Therefore, rotational crossing of Jersey and Holstein for maintaining blood level between 50% and 75% of either breed is the best choice for farmers.
Introduction


Livestock is integral component of Nepalese agriculture, contributing 8% of total gross domestic product (GDP) and 25.68% of agricultural gross domestic product (AGDP). Total milk production in the country is 1,700,073 metric tons, of which 31% is contributed by cattle and the rest by buffalo [1] . In recent days, dairy farming is starting at commercial scale, and is quiet popular agribusiness of Nepal. It is believed that one off farm job is created, when 10-20 L of milk entered in processing and marketing chain [2] . In the context of agrarian country, like Nepal, dairy sector is backbone of rural economy and one of the major sources of flow of money from urban city to village. On the other hand, dairy sector has huge chances of growth due to high demand of milk in major cities because of urbanization and migration. However, production and productivity of cattle in Nepal is very low with 519.56 L per lactation [3] and needs lots of improvement. There is a large variation of productive and reproductive performance of cattle in Nepal. In the authors' records, it was found cattle gave 5,800 L of milk per lactation, but its performance is not exploited to increase overall herd average of Nepalese cattle.
To make dairy sectors more competitive and commercial, there is need to increase productive and D DAVID PUBLISHING 
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Materials and Methods
This study was conducted in major dairy production area of Chitwan and Nawalparasi districts. Data were (Table 1) , though some part of native blood is present in every group. The general practice of PPRS is that from each animal, milk was collected at month interval at morning and evening, and kept in the sample vile of 50 mL. In addition, total milk produced by the cow was also measured, including the milk that is needed for suckling of calf. The milk collected from this procedure was taken to District Livestock Service Office (DLSO) for examination of different milk constituents. Different constituents in the milk, such as milk fat percentage, milk protein percentage and conductivity, were measured with the help of LM2 model milk analyzer of Milkotester company. Animals, which have eight or more than eight test day, milk yield representing true value of lactation yield, thus were only taken for analysis and the rest are discarded. In addition, data were also recorded at monthly interval from May 2012 to April 2013 to find out information on reproductive performance. Thirty household in each district were surveyed to find out information on existing breeding system.
Parameters taken for productive performance were lactation milk yield (kg), fat percentage (%) and protein percentage (%). Parameters taken for reproductive performance were age at first heat, calving interval, post-partum estrus and number of insemination per conception.
Data were entered in Microsoft access and analyzed by R software package of statistical computing. The mean comparisons were done using duncan multiple range test (DMRT) for every factors, and different subscripts were assigned to mean with significant difference in same column. Mean differences were tested in different probability level and assigned asterisk sign based on significant level. In addition, data on household survey were entered in SPSS and analyzed by the same software package.
Result and Discussion
Productive Performance
Productive performance of dairy cattle and value of Table 1 Categorization of breed based on blood level.
Breed
Blood level Jersey
Having at least 75% of the blood level of Jersey breed Holstein
Having at least 75% of the blood level of Holstein breed Jersey × Holstein
Cross of Jersey and Holstein breed with 37% blood level of either breed 50% Jersey
Having at least 50% of the blood level of Jersey breed 50% Holstein
Having at least 50% of the blood level of Holstein breed Other breed
Having unknown ancestry and mixed breed
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71 different milk constituents were presented in Table 2 . The overall mean of lactation milk yield of cattle observed in this study was 2,841 ± 84.95 kg. The results of this study revealed that the milk yield was significantly (P < 0.001) affected by the breeds. Accordingly, the highest milk production 3,173 ± 55.2 kg was observed in Holstein cattle among the different breeds, followed by cross between Jersey and Holstein (2,948 ± 54.4 kg). In addition, overall mean of fat percentage of cattle observed was 4.43% ± 0.66%. In a similar study in India, fat percentage in milk of HF, Jersey, Brown Swiss, Sahiwal and crossbred cows were 3.3%-4.1%, 4.9%-5.5%, 3.6%-4.1%, 4.6% and 4.4%, respectively [4] . The results of this study revealed that fat percentage was significantly affected (P < 0.001) by genotype. Similarly, protein percentage of cattle was 3.33% ± 0.17%, and the effect of genetic group on protein percent was also found significant (P < 0.001). Holstein has higher protein percentage than other cattle. Similar finding for average protein percentage content in milk of cow in Mongolia, Myanmar and Nepal were found 3.47%, 3.41% and 3.31%, respectively [5] . Feritas et al. [6] reported that protein percentage in milk of cows was 2.88% ± 0.34% to 2.85% ± 0.33%. The popularity of crossbreeding in New Zealand is attributed to high productivity in pasture-based systems [7] , superior reproductive performance, [8] longer survival [9] and consequential benefits in terms of profit [10] . Consequently, crossbred cows (Jersey × Holstein Friesian; F1) now account for a significant proportion (33%) of the national herd in New Zealand [11] . In New Zealand and North American, Holstein has increased from 2% to 38% in recent years to increase the genetic base of Holstein Friesian population. The Northern hemisphere Holstein Friesian genotype is capable of very high milk yields, but on pasture alone mobilises large amounts of body reserves, which reduces lactation length and reproductive performance [12, 13] . Crossbreeding was adopted to reduce the impact of "Holsteinisation" [12] Farmers focused on breeding cows more suited to pasture-based systems [14] and also took advantage of heterosis effects, including the benefit for fertility [15] .
The genetic correlation between milk yield and various milk constituents is presented in Table 3 . Highly positive correlation (0.93) was observed between lactation milk yield and valuable solid. Whereas, negative correlation (-0.13) was observed between lactation milk yield and fat percentage, and also negative correlation (-0.25) between lactation milk yield and protein percentage. Slightly positive correlation was observed between valuable solid and fat 14.90 *** represent means significant at 0.1% level of probability (P < 0.001); ** represent means significant at 1% level of significance (P < 0.01).
Values with different superscripts in the same column differ significantly; values sharing at least one subscript in the same column differ not significantly.
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Dairy Production Area of Chitwan and Nawalparasi Districts 72 percentage (0.21), and between protein percentage and fat percentage (0.07). Low negative correlation between milk yield and fat percent in case of Nepalese cattle suggested that more selection towards milk yield can be done with less compromise on fat percentage. This might be due to the low selection intensity adopted towards the cattle as well as due to the inheritance of indigenous germ plasma. Research initiated by Farthing and Legates [16] reported higher negative correlation between milk yield and fat percentage to be 0.38; similarly, Tabler and Touchbery [17] reported it to be 0.33. Study based in Illinois herd of USA reported higher negative correlation of -0.44 between milk and fat percentage in Holstein and Guernseys breeds of cattle [18] .
Reproductive Performance
The different reproductive parameters of cattle were presented in Table 4 . The overall mean of calving interval, postpartum estrus and postpartum conception of cattle was found 422.8 ± 7.71, 108.9 ± 6.13 and 149.93 ± 27.04 d, respectively. The lowest calving interval, postpartum estrus and postpartum conception were found 379.4 ± 14.08, 85.73 ± 14.29 and 89.45 ± 13.97 d, respectively, in cross between Jersey and Holstein. Efficient reproductive performance of Jersey crossing with Holstein might be due to inheriting capacity of Jersey and Holstein breed as well as heterosis in its offspring. It has been shown in previous studies that well-nourished temperate heifer has the potential to reach the specific weight (2/3 body weight) at 10-12 months, and conceived earlier at 14-15 months of age [19, 20] . Sattar et al. [21] Sherchand [22] . Kollalpitiya et al. [23] observed the lowest calving interval of 403 d for Jersey breed in Sri Lanka. Rafique et al. [24] reported the almost similar findings in crossbred cows in Pakistan. In a study in walaita soda dairy farm, Euthopia, it was found significant effect of season of calving on calving interval of the breed [25] . The overall mean of age at maturity of the cattle were observed 498.5 ± 16.32 d ( Table 5 ). The lowest mean (434.7 ± 46.08 d) at maturity of the cattle were observed in cross between Jersey and Holstein, whereas the maximum age (965.2 ± 70.44 d) at first maturity were observed in 50% Holstein. Accordingly, the overall mean of age at first calving of the breed for this study was observed 816.0 ± 17.41 d ( Table 5) . The results of this study revealed that the age at first conception was significantly affected by the genotype (P < 0.05). Age at first calving was observed short 784 ± 18.78 d for Jersey cattle, followed by cross between Jersey and Holstein 795.1 ± 78.66 d. Rokonuzzaman et al. [26] found significant effect of breed (P < 0.01) on age at first calving of crossbreed cattle in Bangladesh, and found the shortest age at calving of 34.12 month in Friesian and indigenous crosses. In a similar study in Punjab of Pakistan, the significant effect of breed (P < 0.05) on age at first calving was reported [27] . A lower value of age at first puberty of Jersey cattle 748.71 ± 22.5 d than present finding in Harichand, Charsadda, NWFP was reported [28] . This finding was in agreement with age at first calving of 772 d for Jersey heifers in Punjab of Pakistan [29] .
The overall mean of the number of insemination per cattle was observed 1.38 ± 0.60 (Table 6 ). The results of the above study revealed that the genotype has no significant effect (P > 0.05) on number of insemination in cattle. Accordingly, frequency of insemination required for conception of the cow was found low for the breed of cross between Jersey and Holstein, while high frequency of insemination per cattle was recorded in 50% Jersey. Genotype plays a significant (P < 0.001) role in service per conception 25.40 17.37 ** represent means significant at 1% probability level (P < 0.01); * represent means significant at 5% probability level (P < 0.05); a-d means with different subscripts in the same column are significantly different. 
Existing Breeding System Followed by the Farmers
Almost all herds were selected for pedigree and performance recording, so, breeding system followed by farmers was found satisfactory in survey household. In the context of breeding, farmers were familiar with high milk yielding breeds of abroad country, artificial insemination and conscious with quality of sire used for artificial insemination. Some of the farmers have started using sex sorted semen for their animals with the support of dairy cattle improvement program. In addition, most of the farmers were conscious with age at maturity of cattle, scape of one heat in early period of estrus in their heifers. However, farmers have very poor recording system for selection of their animals, planning of feed ingredients for their animals and flushing of feed ingredients before breeding. As far as health facility is concerned, farmers do have very little facilities in improving infertility problems by veterinary surgeon. Problems of heat stress and other infectious reproductive disease are gaining momentum with the increment of milk yield in cattle.
Conclusions
There is high variability in productive and reproductive performance cattle in the country. The productive capacity of breed can be increased by selection and adoption of suitable mating system. Upgrading cattle with high grade sire from developed nation is the best measures to increase productivity of Nepal native breed in short period of time. In designing mating system, crossbreeding of Jersey with Holstein by maintaining at least 37.5% of either breed is best suited to farmers in managed condition of subtropical climate of Nepal. Hence, crossbreed cow of Jersey and Holstein with very few percentage of blood level of local cattle is recommended for farmers.
